We prove that the 1/N c corrections to the baryon axial current matrix elements are proportional to their lowest order values. This implies that the first correction to axial current coupling constant ratios vanishes, and that the SU (2N f ) spin-flavor symmetry relations are only violated at second order in 1/N c .
In the large-N c limit of QCD [1] , the lowest lying baryon states form an infinite tower of states with I = J = 1/2, 3/2, . . .. The matrix element of the axial current between baryon states is of order N c , and can be written as
where X ia 0 and g 0 are of order one. In a previous paper [2] , we showed how unitarity in pion-baryon scattering and consistency of chiral perturbation theory implied that the infinite tower of baryon states must be degenerate, and that the axial couplings must satisfy
a result also obtained previously by Gervais and Sakita [3] . This relation implies that the baryon states form a representation of a contracted SU (4) spin-flavor algebra. The matrix elements of X ia 0 can be written in terms of reduced matrix elements X 0 (J, J ′ ) as
where the normalization constant has been chosen so that X 0 (J, J ′ ) = X 0 (J ′ , J). The constraint eq. (2) implies that all the reduced matrix elements are equal. The choice X 0 (J, J ′ ) = 1 for the normalization fixes the normalization of g 0 in eq. (1) . In this paper, we will compute the 1/N c correction to the axial current matrix elements. We will show that the order one contributions to the matrix element of the axial current between baryon states is proportional to the leading order N c contribution. Thus the pion-baryon coupling constant ratios in the baryon tower only get a correction at order 1/N 2 c . This result is important because it simplifies the computation of the 1/N c corrections of the weak and electromagnetic properties of baryons [4] .
In studying the 1/N c corrections, it is important to always work in the limit that the isospin I and spin J of the baryon are held fixed as N c → ∞. For N c = 3, the I = J tower of baryons is not infinite, but stops at the ∆ resonance with I = J = 3/2.
The finite height of the tower is automatically included as 1/N c operators in the effective hamiltonian. For small I and J, the 1/N c corrections will be under control. As I and J get larger, the corrections increase, and eventually the 1/N c expansion breaks down. The top of the baryon tower for finite N c is the point at which the 1/N c expansion breaks down.
Clearly, the larger the value of N c , the larger the values of I and J before the perturbation expansion breaks down. 
where g 0 is a constant independent of N c . X ia then can be expanded in a series in 1/N c ,
The amplitude for pion-nucleon scattering from the diagrams in fig. 1 is proportional to 
using X ia 0 , X jb 0 = 0. The only solution to the consistency equation (6) is that X ia 1 is proportional to X ia 0 . This can be verified by an explicit computation writing X ia 1 in terms of reduced matrix elements, or by using group theoretic methods discussed in ref. [4] . Thus we find that
where c is an unknown constant. The first correction to X ia is proportional to the lowest order value X Figure 2 
